New very intense synchrotron sources of x-rays that appeared in two last decades make it pos-sible to extend the range of application of x-ray based methods down to nanometer-sized ob-jects. These methods utilize not only the very high brilliance of the synchrotron sources if compared to standard sources, but also other outstanding parameters of synchrotron radiation such as a relatively simple energy tunability, linear or circular polarization, high degree of coherence, and a time resolution going down to nanosecond range.
"Standard" x-ray scattering methods (small angle x-ray scattering and x-ray diffraction) inves-tigate the size of semiconductor nanostructures (quantum dots and nanorods, among others) and elastic strain in their crystal lattice of the nanostructures. Nowadays the standard methods are often performed during the growth of nanostructures in-situ, so that they investigate the time-evolution of the shape and elastic strains in the nano-objects with the time resolution better than one minute.
Another recent development of the scattering methods consists in the application of a very narrow x-ray beam with the cross-section down to 100 nm. In contrast to the usual set-up with a broad beam that probes a large ensemble of the nano-objects, a narrow beam can illuminate a single object, the structure of which can be investigated. Since the size of such narrow beam is comparable with its coherence width, the nano-object is irradiated fully coherently. This fact opens new possibilities for a direct determination of the structure of the object without comparing the experimental data with an a-priori defined structure model.
The energy tunability of the synchrotron radiation makes it possible to combine the scattering methods with x-ray absorption spectroscopy and x-ray fluorescence methods. These combined approaches represent a very promising route towards a complete characterization of the struc-ture of nano-objects including the local chemical composition of a single object.
In the talk, we review the application of recent x-ray-based methods to the investigation of nanostructured and present several examples of our experimental studies on Ge/Si and PbSe/PbTe quantum dots in epitaxial superlattices, as well as on several types of semiconduc-tor nano-crystals in amorphous matrix.
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